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Abstract (Basic) : EP 938132 A2 

NOVELTY - A method (I) of removing a porous region from a substrate 
comprises a first step of processing by an etchant to which an 
ultrasonic wave is supplied, a second step using an etchant where the 
ultrasonic wave is weaker or not present and a third step of removing 
the porous region. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) semiconductor substrate manufacturing method comprising forming 
a porous layer and at least one nonporous layer on a first substrate^ 
bonding a second substrate to the nonporous side^ removing the first 
substrate from the bonded stack to expose the porous layer on a surface 
of the second substrate and removing the porous layer as in (I); 

(b) a porous region removing apparatus comprising means for 
executing the first, second and third steps of (I). 

USE - Used for semiconductor substrate manufacture, particularly an 
SOI substrate. 

ADVANTAGE - Allows removal of a porous region whilst maintaining 



the planarity of an underlying layer, 
pp; 21 DwgNo 0/12 
Technology Focus: 

TECHNOLOGY FOCUS ~ INORGANIC CHEMISTRY - The first step comprises 
filling the pores with etchant. The second step comprises etching the 
pore walls to less than a predetermined thickness. The third step 
comprises removing the weakened porous region by supplying an 
ultrasonic wave whilst etching, or by a high pressure fluid or by 
scrubbing. 
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i-Himt . #?L«s i Ji 5 0 2 tTH 1 <oSfie 

[0070] 03(f) (Ifl?-riS-C'tt. 112 

tO««ffl!<0^ffiiK:»#^SI^7L«S i S 5 0 2 Srl^-t 

[0071] ^KM s i g5<0?Lt:x 7 f - y ^JSiH-^J-t 

TlfiT'S)&#^fL®l (P«;ctf. #ISiiS i Ji) 5 0 3 
imifXM.l&^iiZ^j:i>, 
[00 721 i<^«aBr, «®t:fi:#?L«SiJ15 0 2 



JlS8lfjftS:«J&t=5:*^^)X.yf-y:5^-rS:rS, 2 ) S i 
cox.y^y:50a[S*<i5v^x>y^y^^?RliJ: "jx^-f 

■t^-m. 3) n^:}— ^-i^xvbatcio^ssi 
jl5 0 2^l^-ri.:^a, 4) #-?L«s ie5 0 2?&gf 

[ 0 0 7 3 1 03 ( f ) J:teo:^rffi•t#^)<^5^ 

( S 0 I^) i:immZ7F:-mTh^. wi<n 
ag5 0 5±ta|&g« (mif. SiO2l) 5 04tr 

itx^xii^-^^mmm. *«sasi^) 5 0 3a«¥ 

X'th. 

[0 0 74] mtf. m2i0«flil5 05tLTifeSH4O 

m.-^m^ttt. mmwim^zi.'^xmtit^ 
mwrnAi. ^m^titzn.=fmTmmzw^x^mx' 

[0075] ZZX\ 03 (d) tc^1-fi!;0-^««l^ 
#7L^S i Ji5 0 2-CtH-|'JUc^^fc(4. ^1<7)2«5 

0 l±(:il^e-r-&^fL«S iJiS 0 2S:^LT, j^JS 

[0076] i):tc. ^EMSSriii-tSiti^icffa*'? 
[0077] {9m^w.<r>mLm i ) 04(j . ^tlw® 
■rmmx'hi. 

[0078] Zffi^x./'^mWl 1 0 0<03 

mm. ^mm. la^th-x-zp. ,if«jx^wy. 
rotr^y, ;Kyrf-uyTW7^'^-h (pbt) * 
/::{J*r'Jx-f ^I'X— r/i'^ h y ( p E E K ) ^^^ifS 
T'J>S. ::<7)e*.*3il^flltL-c<±, Mxtf, PVD 

F, PFA, PTFE^**Jf)ST*S. 

[00 7 9] ■i<o'?x''N«i^si 0 0(4. -^^xAjaa 

«1 lot. >'^-70-<il 2 0i:. i@^f«rtll3 

CtSa (111-119) tSr^t-fi.. 
[0080] ^3:^^i9mtl^l>Zl,i. -^xAjIMIil 

1 OCjasJS (x./f-y^'JS) iWzi: -^xaS^ 
1 1 0<^±g?«0MHti4. '>x>'Nj!S«l 1 0*»A>8ai 

3tm?Sl&-filf®^i>'t«>«0^-''N*7D-|il 2 0*< 
mtt4>*t-CV^|.. :t-A70-|il 2 0K-a»SSJt 
:ft5!Sa(4v :t-''<7D-1il 2 0O]ggP*»4>®BSl 

2 llC|filJt'Cf^aj^'«'f r2 1 aJriiLTSftii^ixS. » 

3^111 2 1 mm^fitimmy ^ n^^ u y^^Lt: 
xAjisflri 1 o<^iss5{C}Soaj-f . '^^x 

->Njl!®«[l 10|*I^5v^*-f•^^'/^5!)^%*W^^^$i^ 
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I.. 

[0081] '>x>'N«!a*ii ioff)m^ii> ^x^\i4 

J: '3:*;Sv4'^a®#>So/^—f -< ^Mfi-^y^is 1 4 0 K: 
10 0 823 n?x>'NJ!yitil l OcOTSStli, jS^^ 

3o*«sii5fiTv^s. mmi\3ommz\t. m 
wmi32i.ziy)mm:m 3 i^^s^snrv^s. 
ciioiasffiflji 3 2(i. mm.\ 3 1 t'^x/N^aan 
1 1 0 t<r)mmismmwmthmt t-c, @ 

=^imi 3 l<0±T:^lSl<0&SSrlSfiri.fci6<0«fll 
«<gffitJ:t3. ':7x^N«yilil 1 0. iOPKfS'^'x 

A 1 4 0 tizm^tihnmm:m.^-rt c t a^t* 

e^^iii 3 Hi, ^-rss^ifeoig^^^a 

{C, xVM 4 0 ICjifrSg^jSfOetJ&Srft^^t-r 

mznmmzi^^. js^jfe^ti 3 0fcj±. jewifeeai 
%mzii *)^xf\m.m 1 0(cjS#jfe*ffE^$ti6. 

10 0 8 3] CLcO-^x AJPI^S 1 0 0 Ji. 1 

3 ico:f y • ^^y^mi-mnu^-^L. mmm\iz 

[0 0 841 '^xAl4 0(i:. -^^xAl 4 OW^^-f 5 
ail 1 la«r^a4*<0'>xAliIteD«/Hl 1 iti 
oT-^xAjaaiii 1 OiOKffltWLTBSSStc^^j^? 
ttS. Z.<ry^z.JsW^u-,Y\ 1 114. '>x/M4 05: 

-mitsit. ^^xts^^vx 7 H 1 11 «[firrs- 

^^i7)n >x h'5}#gi51=t 1 1 8f:J: OEiiTOi^^nT 

[ 0 0 8 5 3 ^rfc. "^x AnngQ ./Kill <nm.\i. 
'3^t{:\.ynmt.\^\^i>K •>xAl4 0tO$M:»jS:ii« 
■fSit5-#it-fSt, '>xAl4 0(7)l£*<'9:fr|6l (X 
<D^i6S:|iJI®-f S 2*cO':?xAiHlten'y H 1 1 
It. n^xAl4 0i^T:fr*»*>^att43t«><02*(?)'> 
xAE^D-yKl 1 l^iStt-?.Ci:*<1ffliLV^. r^xA 
cOT:6-t:2*CD'>xA[5]|gQ .y K 1 1 1 S:Jg«^:Sfii£ 

h^*-r5'i'xAtSt^SIKt!lh;P;5'<0<SiS:^S&$^l: 
1-4:1 fc*<T#&. CWi, '!^xA<7)T^rfcl*0'>x 
ASteo-yHi 1 1 L*S?4L=5rv^J®^Cf±. S^^x 
A|llfen<y Kill ±lC:i-yx>'f— 3 y • 79 -y h 
3WaBtl.«^t. a^'^xAEHBn.y H 1 1 Ifci-j 



T <4 -> X A J Ete S -li: & d h A^T ^ ^: V ^> T-J) S . 
[0086] '^xAjagjf 1 1 OO&iiitanSk 

^\^mbm^'^i\.hif'. cico'^xAjiajigioo 
[0 087] ^co-^x/Njaa^gi 0 0(4. ^x^^ms. 

«1 1 OOjKgP^'>xA4 0co;gHoa«^^tg^:RIO 

mm^mitr^ tmzi^-{tt?> z t i^vt s . 

5. 

[0088] ( '>xAjaa^|S^OtS«0!2 ) 0514. ^ 

fL«®sri^i-ri.^j6tiffji^:'5' X AS!iagS(o«{(«a 

[0089] d Wx Ajaggg 1 Oc^e ipSOia?S*^'g^ 

«!U#sa5:»-f4. mmzmtx. r^^^-y^-^ 
c t mt L\\ 7-5 x-f .y ^ k LT{4, m 

otuy. ;l?U7"f-V>'TU7^'U-h (PBT) tti 

{4:Ky x-x;1'X-t;1'^^ h y ( p e e k ) 

rod*>»3gffiflltfCJ4. m(f. PVDF. 
PFA, PTFEIPi^SfjiTJ)!.. 

[0 0 90] iio*?xAjiaasai o<4. -^xAjiMta 

lit. '^'xA*;l.^<2l2:'>xAS!St|l Irtt*^ 

$-frSf^a6£0*yu^lBI6jgfl}3 l tt^Tf 

xAjjiasiai o{4. m^me i ^^i;itmt 

[0 09 1 ] ^x/\^:mm-timzii. ^xf\>>msi 
nzm.mw.i-f. "^xAjaaai iw4. m^- 

timm 1 osaaa* '>xA«uiflii i ojsssj: 

O'^xAjagiif 1 irttzftj^fi.. -^xAjJi^ii i*» 

'bMnyiMajfff44 ffi7r-A-7 q-« 1 2 tcjffss 
ii. 4ai;t-A'-7o-ai 2<^fiii*»^,fisasif7 1 1 

|6lftTSfaj$tLl.. ic7)'>xAJ!lSJISl 0(4. t^j\^y 
mmms HzX*)^xnyi-^fU^2 1 ^m^it^j:i}^t> 

mi^iz^m^tmthtiif). 9mm<^mmi-mzm. 

[0092] ^xJ\t^>i'^2 1 it. -mizi^mtix\>^ 
im,^^<Dttim-rhzkifiX'^i,i3i. rv 

^K'jrnei^y. ;KU7f-t^yTU'7^'v-b (p 

BT) tfe{4dfyx-T/l'X-f-;kir>.y (PEEK) 
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PVDF. PFA, PTFEmf}^imX'hl, 

[0093] t^jumsmm 3 1 li. x 2 1 

SP3 1 aCi 0'>I''^*/^:5^2 1 timbX^ j^^'^^BM 

:/^T{±, '>xAi!|l^gBlO^>-a5i:LT<^«8S-#t 

[0 0 94 J ^riJ. iEi^3 1 at 

J: 9 X A^^/pr 2 1 ^m-ri ; fc J: 0 x>'\ 4 0 

««{cfiy#^|g=5:mt-ri.C:ktt'^«.. *^Cs -fx 
A4 0<i0ftl$-ri)^ri6l{i. "^xAjiiMttl liOiSffifcM 

[0095] s#j!»S6 1 msmms i 

•CV^.&. icoPS»«6 2l=J:0iS^JS51t'>xA 
Maiill- j;0»L<*i'>xA4 0t:«*^$ni>l@^ 

i>. CK^idt. •>xA4 0JcStr-5>^i#JfeOffiiteSrg 

[00 96] ^ico-^xAiausgiiioji. lawss^si 
I. 

[0097] ('^^xAjIl^^EcOlgJigMS) ia6{i. # 
7L«Jl*KJ*-*-&^«)ti»ja«r'>x-'>«iaigglOl!liefll 

^Sr^-r0TJ>6. 07A-H7EJi, Set^'T'^x 

'?xA5P^ElC±5lt5«lft^fcmgW<^^«0-CifeS . 

[0 0 9 8] '^xAjiistii 1 ojissi5i:i±. t^ji'ymwi 
mms nzxf)'y:Lj\4 0i^wmmz. ^j^j^ao 
co^mn^^t:^>bhfzib(7)mm^imn 1 3 srfiit s 

i^2immttmz. '^x^\t^>\^i>'2nzm^tifc 
^j.js4ommmzimt. m:nizi:^^ xy\4o 



[0099]$ t>iZ^ Z<7)mm^^^l 3 &±T ( y 
«d5r|6l) ai^/X{±&& (x(5W|6i) tjgfii-l!-L«)S|g 
S6«Sfll^€i^c:i:i^J»-C^^. SIM 
mi3mmWrti:ibizi: D'>xa4 OSrHItc? 
■^1. tfttC'^xA*;!/:^ 2 1 l*)T±Ti:i^S-(i-S t 

A*;W:r2 l£^Il$-frl.leH^/h$<-fSri:, Kim 
■f-S fc . X AJ!^ 1 1 2r/J«-r5 i i: 4 . 
[0 100]t8W«?tf61I*Ifc{±. ]@#ifeilSt5 1*<E$ 

tL. mms^w mm. *) Tm:$tiTv^s. 

c:<o®#^S5 Hi. ±T:RtJf/^;^(i:£*t-*i^^ 

5 1 wffiai&i^-r.&?t:>^<^i9stsffi6 2±i,zmM^ti 

Tv>s, c<Di^®«6 2fc:i"3i@Wji«i5ifc'>xA 

mffil 1 tco&mm^im^tmtizx'o. -^xa 

^aami 1> J:OPL<{i'^xA4 0tfit|&§til.iSt- 

mtK. zmzx*)m^mmm^(>izmitx't 

i. iOidtC. '>x>'N4 0KW-r&S^aSf<7>ft*&S:fk 
3Sfl:-rS^:i6«0«l«E«:<ii 4 i t J: 0 . ^«^rj^<0 
"^x Afclisilt;:^^^^^!^^^:!) . 
[0101] cicO'^x AjftSllg 1 0(4, j@#}S^5 1 

[ 0 1 0 2 ] 07 A~07 Efi, '>xA(7)Sf&:&5C$:iJi 
xA*;l/^^2 lcO^»:^|6l?rS^-f. ll7A<i, -^xAcT) 

Ts ^fe-fv 07B{CS^-rJ:-5t3s ^/P^nraaSEffiS Hi 

^">xA4 oi^hmtijsiissas^i 3ic#-rs. 

L^*«-5"C, '>xA4 0{4«5ild^*tl3HJ:-5'CT 
^ii5SrS:i.4.^^■&. 

[0103] iSKdSS^M 1 3(i. '>xA4 Oizmkt 
SClkfciO, Jtfe*»fc:'>xA40i:S-f6J:3fc-^-S 

zbmt i\\ 

[0104]Si!dl^a5ffl3{4, >^xA4 0WSIftS- 

vup^tj^, mm. mwi^iiz-rtzbifix'^h, 

iHzJ:*). '>xA4 0ic«l&S*i5l@#«i&%HfcL. 

t o-ox A4 0 (cjrrs!sis:i^--ftr5 ^ t *^t'§ 

[0 105] tJt. z0)^ji^\$&mmioii. -^xA 
4 0 kSi&^^asHi 3 i:offl*rfi<rOrfiLsra^s sm^ 

it, '>xA40t'>xAS!iattiitoffliitm:ffi1i 
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ift^Sff 1 3 1 7xA4 0 tort 0 5r=S:< ttiSfPT 

■tri. t , ^x/n4 0 tjitti.a:^*^ffii!)^ism i s 

{4. n'xyN4 0*iSMia51^13t=fiJfi!l!fC*»^>3 0 
[0106] '>x^N*;l'^2 1 <?)ffl>LT»f IW^**ftT1- 

III'5tc|£HEt=S:*<^>s •^'xAjaillti irttcfcV^T. * 
(x66<^iE^-|ti3) m*¥(c^l!rtl.. te3$g?3 1 
a£7)^B)«l4. '>xA*/i/r2 icOTSPOBSPSStfiSg 

[0107] '>x^N*;l'r2 1 CO^^ ( xMiOIE* 
|6I) A,ir)|ftf^*iii^7-tSfc. ^i-^jU^mms Ui. 3 

hztmtu^, '^xA4o*»'j8nBi4<oja 

^fcSS t . '>x-'N4 0<^affil=^t-r ^'/PiWift 

[0 10 8] Ju±<oi6# mi A^mi B-*m7 c^m 

flJtlSfil§-»i-?.^t**T|i. '>xA4 0tSttJ?H*% 

[0 10 9] io-^xVNjiaaiisi ofcmfitf, j8§»[ 

tutffilSt:t5V^T:n'x-'N4 0lrSI!jS-lf-6Jti^). t^xA 

[ 0 1 1 0] fci^T. mmL(^^iim±!^mmTStt 
i^xJ^Dmiii imzi5\.^xmHtti>:it\tmmv 

[01111 t*>l., i<7).>xMjiM^ai 0J4s t^)V 
W«£0^mo^i4>-i3r^J-Wtft)<?'or. '>xVN4 0fc:j^ 

■tmm^v^vcti>:.bifx^tt, ttn. '>xa4o 



4 0 t:«1-&S!iSc7)i^-'(Ll::S^Slir& <I i: t^X't t . 

tti, '>x^N4 0^-5-<o«i:^ioi (zfwnfii) fctsilft* 

J: S n'x AS«oi!!iS<o:i^J%-tt^^ t jiiE-f * ^ t ifiX' 

(01 12] iO'^xAjnasiaioti, ^hiz.w^ 

^lasi^l S^fitx-CV^S/ttf), '^x-'N4 0<7)ffil!Jl;^ 
xA:f.;W/2 lcD^'>xA4 0tC}gfl4Ull.fflJtT-J)tl 

(4*s ^Rif. ^xJ\^mm i(7)iiMt:ii^UTt^v^ 

C0<a^{4, ffll$g53 1 ai;<DfB*t£i<PirflLfflW«&S!^$ 
[0 1 13] $i?>tc, i<0'>xAjag^si ofcm 

[0114] (»>xVNj!iagStfO;ffi^M4 ) 09 {4. ^ 
[0115] CLcO'^xAjSiaHiiS 0 0{4, -^xAi^ij 

tiffisotcioT, -^xVNjiaaiii i<?)J5®c*fL-ca& 

x>'N4o^«^tfc. '^xVNjaig^ii irt<om?R (X 
•y^y/?ffi) t<z^±izimhtzm^x''m^-^^^k\,z 

J:0. '^?x/N4 0t«fe-fJ!iaSrl^-fl:-r«.aftlCA--r 
[0 116] '>xA^il<S«|80{4, 7-A81t:J:o 

T'>xA4os-ffii#t, 'fxAjnisffli irttcib-^^^-o 
xA4o^iSi!i$-ti>. ::<oisiii;4. mmsL<nmm^ 
flIWSJ: (-r^^?*., ±T:*rf6i) <ofl!5, mm 

m^z^m-f:\^ {■t^j:h-h. mm) mtL\^\ 

[0117] Z<7)^x^^mm^W.3 0 0iZii\,^Xi>. ^ 

X A4 0 ^mmiz^izmLi:imr^m'ri> z t 

miK. zcr^. mmt^i^bcommizis 

[0118] ZeO'yx.^^iSt^S 300 tSlixtf, '^'x 
A4 05:'>xAi!®|gl l\^TmmithZbizX>0. 
^xn4 0i,zm-9mi:^itti>Zti3'X^h. 

[0119] ( n^xA^^SomM? ) @ 1 0(4. 

^nMmim^-t^tzif)izm^j:'yji^^!mmmm 
i^xJ^m^mt. ':^xAirSii$-if35r*t<t>«®-rs 

KOX'hliK C:O^«fi?!lKCSS'>xA5!SgS5 0 0 
{4. '>xA5rSil$-lf:l)f^fcOK«ia«[ (x-/^:^^^ 

[01 20] icO'>x>'N5!!:S^S5 0 0(4, •^x-'nWUI 
«1 l<OTa5fc:'>xAit;l.^r2 l(7)^d^7 3mft. 
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M^gS7 3cr)TSSOl!Ji:#aiLP7 2(Ccti5. «iggs7 

[ 0 1 2 1 ] J: a l:«^?RO#SS:«3$tc-ri. i t 

[0 1 223 =5rfc. ±m<^J:om^m {7 l-'l 
3) i&c?!ii{f@5t:^'>x^Nj!iuisaiotali;^^at; 

[0123] {^jiJ^mmmmmie ) ±tzco^^ 
i>i}<. mm. i@#ifejSfc'>x>'Nfcc7)^t, 'ijstcjct 

[0 124] Cl^Ta-Mt L-CH5Xf4@6{C^f> 

x/N5aajiis<oigj^0!it^«f5. 01 i(i. 05x<4ia 

fc. 01 ICiiV^T, jj--^N*-7n-li^tiSS«{4« 

[0 12 5] z(r)^miz^t^xJ^mMmii. 
mms 1 t-^^x/Niiistii icomtc^mz. ^mizm 
^xm^M^mmrmth i^^-;-?9\, 92 

i<02^-\-y:5'91. 9 2J4. n'xAjaffifil It^ 

^jS«-gS$-ii:.&%^W4. 01 1 (a) (c^-rJ;5 

izmtmnm^^-mttntk^zit. 01 1 

( b ) tc^t i 3 . ^SS^colSKStc J: D IB t <?>*i 
C<0v^>y^'9 1. 9 2c7)ff^fcLT(4. iS^** 

^uz<\^'^. mt\i. p F A^p T FEtmmx' 

[0 126] ('>xAKlS^B'0filfiXCT7) 01 2<4, 
^?L©l^l^-ri>^«>l-»)S5r'>xASftajlSiOilB| 
fll«^^0T*&. 01 2 (a) {4iElB0. 01 2 

( b ) \mmm. 012 ( c ) [tw^mxhh. 
(0 12 71 ^cTi'^s./s^mmooM. muxfi' 

7 00X*)Xhy^r^<^^i¥mHi. *) 70 IS- 
mt. i<0iBit§iT^«mcJ:'5'>xA4 0O^7L« 
M4 0aS'|^i-rS. 

[ 0 1 2 8 ] 0 1 2iZ7FrrmX'li. miUX)Vl 0 0 i 
0'>xA4 OtcSt LT*Sl=«E*7 0 1 SrHltL^ri^fe 

2«Wr(6](ciSi«ftfy x;i'7 0 0 Sr^arts twJ: 0 . 

M-BS4 0 a S: ^Mtfc:^ -5 fl^-r S i t J&Sf^ 

h. 

[0 1 29] ciT. }&<nf'^'s.mm&imi:mmL 

[0 130] (HMMl) i-r, -ilSftSifflSiO^ffl 



X. mniumzx^m&LfzmcriJm^as xm.\zn 
Lx\imm¥x-m&mjmkmvx§'^'m^B& 

L^. Z<r)9Smzi: OmiSSS i sects OiumJfc?)^ 

j£-r5ft6ot, $^'mmm'^tm&<r>?i-\,z\{¥ 
mmmm:^LXi,ii\\dL\^x\ i^mt tt 

(r>m.^^A t=^^l-«i9iga 1 0 0 t-fe <y h L^l:. i 
X\ 04 tcSrTJa^a 1 0 0 ion? x^NjimWl 1 1 0 1: 

&«^cfCfcv^^^.:io5!isgai oo(cfcv^ 
■c. i>;2B^s. msLimm^-ithtrnzmzimcoms 
mmnt. mms •iM'^izx-vi-yi^mir^Sxt 

[ 0 1 3 1 3 iXv^-C. m'Brmi 3imi^ii^±^-^ 

X. *<;mia. m.^'yji^^ummi 1 o+jcscisl 
[0132] <J^v^r. 01 2ts-rjiatJ: o^?L«s 

[0 1 33] 'Srfc, 05, 06, 09t-S^-rSS(-J:-5 

UvT. 

[0134] (m!m2) t-r. smutsim^ffrnm 
i^Lxmn^i:^-rh'7x^j<^-yim^uz. -eu 
txHFmm'i'X'mmitmmmix. mmmx-m 
Lxma^imf. ^nmaSfTimmit&izi'o^ 

«j5tL#S*;P^^t^tSftS i IS«i^-b-y h LTRgfiS^ 

^3!!ia^5l1ttTtJ:V\yi:V^T\ l&^mtlXCDmWL 
cmmiizm-^ 1 //mco^i^as i «i&xfcf^'=^f>'-r;l^^ 

[ 0 1 3 5 ] <):V^-C, ^*«!lt Lx<^miRim4iz^'r 
JiaSlglOOt-fevhtTt. iiT, 04l;yi^'t'>x 

^N«iasai ooiO'?x/N«ia<ii 1 ow4. 

)1l/SLTi5V^/c.i<^i!Pl^gl OOtfcV^T. *«?6^ 

[0136] ijc*-^-?. mmm 131 oisf^ S:f?±s-e- 
iitGi^ia, mmt:^3.j\9mmi 1 otiJcrftgL 

[01 373 iRv^T, *«;5ii-ia. ssiawsdiii 3 1 * 
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\::^^'>-ffUm im&S i Ji) SriftfJ^^S i <7)j( 

[01 3 8] ¥|ifl:xt:?^i^A-;UJi (MmikSiM) 
(D-^ifS^LXUK^hizi:*). mi.im2 (c) K 

[0139] =5r*5. 05. 126. ®9fcS^-^^SfcJ:-) 

[0140] (mmms ) 3; i*. mK^mtSB^aSis^^ 

tfciO^fL^S iji^mt^.:, -eolSSfl^Bit^Wi 

[0 141]l;iiSS&K :7(mA/cm2) 
ISMSfigiSai :HF:H20:C2HjOH=l:l:l 
^Sl : 11 (m i n) 

#?L©S i^DJf;^ : 12 (xzm) 

ix^^x\ z<7)mmt:mm^fs,'¥^zm^xmx:xi^^ 

mkimX-mhili^. mz. ^?L®S il±tCVD(Chera 
ical Vapor Deposition)^tCj: OH §0.30Atm«O#ef8 

TO® 0 fib 5. 

[0142] V-XHT^ : Si HjClj/Hj 
*';^gEfi : 0.5/180 ( 1 /Din) 
;<r;^E* :80(TorT) 
: 950 CO 
fiS;^S :0.3 (jum/mi n) 

[ 0 1 4 3 ] <J:V^T% C:c7)|S 1 cr>mW.<r)Si02m<^Mt 

[01 44]d:\^X\ ^K^SM^iffiO. J9f®. X.y 

[0145] <JJU-C\ :i<7)f^2<7mmm4iZ^^:c 
^^^imiOOlZ^-yhLfz. ZZX\ S4{I*-r^ 
x/N«iSilBcO'?i^Nm«l 1 OWi, ]S 

•Cfcv>!^>:. dojaa^gl OOtcfcv^T. *«;l. 5^ 
la. m2coS<R^:IlII£3-a:l>ttt(C0.25MHz#i£<^j6§«i 
SrEffliDL. ^a«SiS+J:x.yf-v^^}S&lft;?i'a3l* 

[014 6](RV^T% fi#^Sjil3 10i)f^5rf?jt$1i: 
*«>miSl. S«)t$">xA5(lS«l 1 Otplzm-L 

[01471 m^^x. mm. mmmmi s i * 



[0148] ZZX\ ^fLSS i liOX.yf->-m:j@ 

"^mmaL. msLim&^ithtMzjiyi-y'/m 

finimrh::tizx'). ±mi.izmLx. mf^i^ym 
izhfi:*)^^'Ssimcoi[Mm^i:-h»tzm<-rtz 

t t/^X'% I. . Z Wzi^y . mm^Ti^i EPlirf-S ZUzX 
0. ±^co^izhtL-^Xi^-\,z. JlSUrir^S^fL 

[0 149] iSrfc. 05, 06, 09lc^r^1ifcJ:-5 

[0150] zzx\ m^^<^(Piai<¥muzmzt5\>^ 
X. n!m^^mtimf^i^*)izfxriznm- 
^h^m^mifz^-^izni^xt. msifimMs 
i MissMizm^thztm^i. 
(Ml ) mm/mi<7)i^'^tz5fifmm^ix 

{M4 ) M;tm000kg/cm2tfOffi^)T'>^*-:?->-'x -y h 

[0151] iJBO^aSS i Ji<o^*<OlSfc:i3V» 
#fefBSi{±x-/^;?.h.y7'i:LTa^L. ^EW 

s imij^mnz^ivi-yy^ixx^izf^-^ixtz. 

[0152] ±Si(o:Lv^yin&iznt&ni^'ScoS 
i*iKBV)x.y^y/aSJilEi6Tfi<. ^?LSJiWX 
•y^y^^SJSt OJMiRltJi 1 05 JiLhT-J* *) . mm 
Jiox yf-y^/S (ii+^yi/:^hD-i.gjS) li. m 

[0153] tUKOXgK J: Si m<m±izo.2u 

[^(D±mizhtz'>xm^{zr>\.vi:m&Ltiti^. R 

®i201nni±4nniTft-:>/i. 

[0 1 54] ±iaco^m!f*it^L.-c*«*tcfe 

V>T110ffC-Cf»5!!St:lB#ISIliU7t^itC, SPfflS^K 

ffS:hm^x'mLrztz^. 5Mmmmm'(n^ 
i^m^iiiii:^o.2mX'$>'>tz. zfummmn. 

[0155] mm=Fm:mizxmmmmmm. * 

m^m.mm^tLX\^?>zbi)m&^tLtz. 

[0156] =5ri3. K^fcfflKSiO,) Srxt^dfy^ 
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[0157] itz. m2<Dmmt ix^mmcommi 

*»^)1000*COT(CL^. 

[0158] ) mwmF^im^znLx 
-5 it. 

[0 159] <^\mmmm> 

ISSIS^S :7(mA/cm*) 
ISffi^blSJgJR :HF:HjO:C2H50H=l:l:l 
^13 : 5 ( m i n ) 

PKMS 1(019.^:5.5 (urn) 

<m2mmmm> 

mmSl :30(mA/cm2) 
ISS-fCfig^jg :HF:HjO:C2H50H=l:l:l 
^fSI : 110 ( s e c ) 

^7L©S \ <7^m^ : 3 (>uin) 

ical Vapor Deposition)-St<J; Off^O.lS/imOJ^IS^ 

[0 160] y-X7!f;^ tSiHiClj/Hj 
*";?.afi : 0.5/180 ( l/min) 

:80(Torr) 
iSa : 950 (X:) 
^^S. : 0.3 (/«m/Din) 

0)9§ lOOninUDSiOZl^J^K t . 
[0161] J^:v>t. ClOSS 1 OS^cOSiOzSoaSi: 
«'M(cffl«Uv:SiS«ii (SI2<0Sfiii) ^Bi:$rft!iO-& 

[01 62] <JCV^T\ 3 0mA/cm2<^m8SiEJg(SI2 

10163] d:\^X\ i£7)||2c7)S«S:04tC7irt'^x 
ASaai^g 1 0 0 li-fe -y h L;t . i t% S4 
xA5ii3iJlB«0'>xA3!Pit|i 1 Ofcli. ^i^i?!!?. 



Tfel-^Jt. ::£7)5!Miil!110 0tt3V^T, *«>1. 5B?f 

iBi. m2(r>mmmm-tib^izo.25mzimmm. 

[0164] iJ^v^-C. jSlfSlgil 3 lC0i!ff^5r<?±$-li: 

X. t^mm. s^^i&n^xAjaiatii i of tscau 

[0165] <Kv^-c\ i^s^m. w^Wtmi s i & 

it. mtfSiotcSI-iatc. x.y^>^^?a 
S:jSSt=«^$-tt:fr**, J!iaS<0»KOfflrt<0%Hi 

[0166] cici-c. i mnjiy^yf^mzm 
mkimat. mLim^^ttmz^i'yi'ymi 

mm^^^j:*^^. mm(r)mmizai-yi'y^^mm 

ti53t 0#?L®S i ®<^fLM<7)jf §i^-HJ-tg[<-f 

btfix'^i. zcntzif). um^m(Ptjm::nzx 

[0 167] 115 > 06, [l9{^^t-^g(CJ:o 

[0 1681 cc-c. je^^coawp^mud^tfev^ 
i mm&mzJi^'rhz. t s . 

(Ml ) ^iS8. lKISatX*ie*cO}I-^fc5fJ«S!SJtLT 

(W2 ) ^TLMS i JfSrSTetci Ol^-^-^m 
(0IJ3 ) ^linSimt:X^yJi-m^zX Ol^-fS 

(M4 ) Mt{Jl000kg/ciii2cr)ffi:tiT''>*-^'-xx •/ h 

[0169] ±fSc7)^fLSS i BO|^i<0XgtrfcV^ 
X. #*$faSi{ixv-fxh>7rtL-Ctl«gU, #?LM 

s i mm.mtz:j^v^y^^tix^izmi-^ix.tz, 
(01701 ±Mi(rpi'y^yi^^izfirtm^m(^s 
i*^^x>yf-y/i£jg{i@a6Tffi<, ^?Lea^^x 
•y-f^^^jSSfctOSlRJtJllOsJiLhT-ibO. ^^^fLK 
jg^^x»/f-y^S (Sl:+3j-y^^xhn-ASK) ti, H 

[0171] fiLhcOlgt J: 0 . S i t^im±l>ZOAu 
mcom^^^^tzmikS i fflSr*^^. S O I mL^B 

rt<^^®tcfc/co-cioo;*tc-pv^T«!i«U3tti^. m 

mi\01m±3mX'i)'yi'z. 

( 0 1 7 2 1 $ ^.t. ±IE<OfeS!BJlC*t LT*S+ti5 

v^Tiioox:-cisi5!!si*iii#raitUJt^i-. sasas^M 
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[0 17 3] m^n.'fWLmizxmmmmmm. si 

[01741 KftKti, xt^df$^^;l/M«ffiT=3:<, 

^ji/\im\\xh. 2t^wi. mm^zmi&x^tc, ti 

[0176] m&^^mmizxmmmmm^. * 
iM^ziim^^^^axmmx^hxuh-f. m 
mf^mmmi^x\.^i z b *«ira$n^:. 

[0 177]'S:fc. i?tJS(Si02) ^xtrJ'^j^A' 

V mMiiizm^ iti^izti V t ¥\u<D^im hti 

t:. 

it*-'J>l.7t^. *5g+i:iJV^TSii5j®-tl>jagS:1100iC 
A»/i>1000'CfilTtcL^. 

[0 1 79 J »10*Rffl|(C»-9fc^7L«Sil* 
[01801 ^rfc. BffiflDttcJ: mmi^nm^ 

immytt tti^^zh^^xmmmt^^^hti 

[01811 ±m<^^mizi}\,^x. ^fL®s i S±t: 

{±. cvDa<?)f6, MBEft. xM-.y^'^, fm^^^m 

mXhi, tt:. #?L«SiJBJitCli. GaAs. InP^« 
eftfl:-&fi»^*S-xt^drJ^A'/P««S-li:i.i t 

i^OJ^'^. GaAs on Si, GaAs on Glass (Quartz) 

m<mmi^f^ux. oEmzmuzmmmthzt 
10 182] tfz. ^nmmiMmnzjiv^yyt 

htcih<nx.^/^yrm\i. 4 9%«^Kt 3 0%<OjSK 

|,x./f-y^^JKt>JJ3rCfcS. I^?L«S iJ±. J^^:^ 
ffiS5-WTS3t«>, Sl«fl%X7^y^*'^!t'*»4>T' 

(a)^ 



-^^aani Lfzm-trW. (c) A- 7 7 r - K»K 

(d) A V y T- K^ilK7;W3-;i/fc iir^ig^b*^* 

bLX. IS#«^Ol!jf^Srf?ih$-ti:S:tr&5:WCV>5 
mtii, 01 IfcS^-riofc, >'ir'y:J'-^fflv>S 

[0183] JiLh, !»^cO||tlOJ^ffi&VIIJ6fi?ySr W 

(Dm^mmmmmmiztm^hfzmz x-:>xm& 
mMcomwmzt5\^xm^^j:^Bi^j: uf i. . 

[0 184] 

Tifi<^ffle^*m-f I. ^ t I. . 
[0185] 

[02] ^^9mm^-m(7)mimmmizmimx 

[03] *^BBiOlim=5:IISI«OJ^«t^i.^f*c»*:<0 

[04 ] mmi 1 w^S';?xv\5!ia5is^^tm0-c 

[05 ] 1iB2PI2 WSS'?x^Ni!!i31ilfiS:S^-r0t* J) 
-5, 

[ 0 6 ifliiRW 3 tcffis Njsajis^^'fia-cj) 
a. 

[07 A] m6iz^^j:J\mmms.'nm^i:^rmx 
[07 B ] 06 tc^nrx^aiass^^iif^Sr^-f^T' 

[07 C] 06tc*t'>xAS!iaS£B<Oi!H^^Srr0T- 

[07 D] meizjFrf^xJ^m^mf^^^-tmx 

[07 E] @6(CS^'>xAj?iSi|g(;)t6f^?:5rr0t:' 

[08106 (c^tt' X A«iggatfcft5fili;S^ 

ff<O^ffi0T*6. 

[09] flf|«<f44fc{*Sn?x>'\Jlia^Si&5rt0-Ci& 
[0101 «j«W5KfiRS'5'x^N5!i^S*SVr0t'* 

[011] 05X{±06tc*-r'>x^N«ii^s<?)^jg0>i 

2:*-f0t'S)&. 

[01 2] «Jfiffl|7fc«l)'>xAj!P^S3&Stt0T'35 
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12 1 
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